We find that the idiosyncratic volatility (IV) effect is significantly exist and cannot be explained by other variables in Chinese stock market. Chinese stock market launched margin trading in March 2010, so we study the margin trading target stocks and non-margin trading target stocks respectively and find that IV effect exists in both stock groups. The IV effect of the margin trading target stocks can be explained by turnover ratio, whose mechanism is that the short sale constraints hinders the expression of the seller's heterogeneous beliefs. However, the IV effect of the non-margin trading target stocks cannot be interpreted by other variables. In comparison to margin trading target stocks, non-margin trading target stocks are more likely to have the characteristics of lottery-type stocks, and gambling behavior of which is more pronounced.
Introduction
In the framework of the classic risk-return analysis, investors will require corresponding compensation as long as the risk increased additionally. Nevertheless, Ang, Hodrick, Xing, and Zhang (2006) document that stocks with high idiosyncratic volatility will produce low return in the future. Subsequently, they examine 23 countries and regions and find that this negative correlation still exists (Ang, Hodrick, Xing, and Zhang 2009) . This phenomenon, which is contrary to the classic asset pricing theory, is called idiosyncratic volatility (IV) puzzle. China is not included in these 23 regions, so later marvelous scholars test IV effect in the Chinese market. As a result, they have various opinions on the IV effect. Yang and Han (2009) , Zuo, Zheng, and Zhang (2011) follow the method of Ang, Hodrick, Xing, and Zhang (2006) to estimate the IV and obtain the similar result in Chinese stock market. Deng and Zheng (2011) use the ARMA model to estimate the IV and believe that there is no IV effect in China's stock market. To summarize, the controversy over whether the IV effect exists is based on the estimation method of the expected IV and sample selection.
The scholars who affirm its existence mainly explain it from short sale constraints and heterogeneous beliefs. But the logic between the short sale constraint, heterogeneous beliefs and IV is not clear enough. Yang and Han (2009) suppose that the lack of short mechanism and the unreasonable structure of Chinese stock market investors lead to the IV effect. Zuo, Zheng, and Zhang (2011) propose short sale constraints and heterogeneous beliefs are the reasons for IV effect of China's stock market. Yu, Zhang, and Zhao (2017) believe that heterogeneous beliefs can influence the IV effect and indicate that the introduction of short mechanism can reduce the IV puzzle and heterogeneous beliefs. This paper will clarify the logical relationship between heterogeneous beliefs and IV on the basis of predecessors, as well as the role of short mechanism.
Some scholars also explain the IV effect from the perspective of maximum daily rate of return.
Overall, the results are mixed. Kumar (2009) points out that investors prefer the lottery-type stocks which have low month ended price, high idiosyncratic volatility and high idiosyncratic skewness. Bali, Cakici, and Whitelaw (2011) find a negative and significant relationship between the maximum daily returns over the past one month (MAX) and expected stock returns.
They point out that IV effect may not exist and IV itself is a proxy variable of MAX, which could be explained by MAX. Hou and Loh (2016) believe Max is another proxy of IV, as the time-series average of cross-sectional correlation is as high as 75% by Bali, Cakici, and Whitelaw (2011)'s paper. Meanwhile, Nartea, Kong, and Wu (2017) argue that the MAX and IV are independent coexistence in the Chinese market, which is inconsistent with the United States and other European countries. Liu, Xing, and Zhang (2014) point out that the IV effect no longer exist under the combined effect of price range, MAX and turnover ratio. The preference for certain special stocks is the main reason for the existence of the IV puzzle.
The arbitrage asymmetry caused by short sale constraints has become the focus of scholars' research in recent years. Stambaugh, Yu, and Yuan (2015) believe that the asymmetry of arbitrage leads to the IV effect. Buying undervalued stocks is easier than selling overvalued stocks, so undervalued mispricing is easy to correct, and overvalued mispricing is difficult to correct. In summary, the stock price is overvalued in general, thus IV puzzle is created. Chu, Hirshleifer, and Ma (2017) examine the causal relationship between arbitrage constraint and ten well-known asset pricing anomalies. The results clearly show that arbitrage limitations enhance the effects of asset pricing anomalies. China launched the margin trading mechanism in March 2010, which undoubtedly provided a natural experimental base for scholars to study the influence of short-selling constraints. Yang, Hua, and Chen (2016) refer to Fu (2009) using EGARCH model to calculate the IV. They classify and discuss both situations of margin trading, and study their impacts on stock IV effect. It is empirically concluded that margin financing will increase the IV effect of stocks, while securities lending will reduce the IV effect of stocks.
However, Guo, Kassa, and Ferguson (2014) prove that the IV estimation in Fu (2009) is wrong.
The EGARCH model, used by Fu (2009) , uses the return of t month when estimating the IV in t month. Therefore, there is a false positive correlation between the two. Li, Xu, and Zhu (2014) use the "plasticizer" incident in the liquor industry to find that short sale constraint leads to the overvaluation of stock prices, while margin trading are conducive to correcting overvalued stock prices. Li, Du, and Lin (2015) compare the IV effect of margin trading target stock (target stock) and non-margin trading target stocks (non-target stock) and the IV of stocks before and after the stocks are listed or kicked out. They find that the IV of the target stocks are lower than that of the non-target stocks. The stocks IV decrease after the stocks are included in the margin trading institutions, and increase after being excluded. China has strict requirements for the screening of stocks under the margin of financing and securities lending. The stocks selected usually have the large circulation, high fluidity and good stability, and the information of such stocks is more transparent, so it's reasonable to have lower IV. Therefore, due to the company's own characteristics, it cannot fully demonstrate that introducing margin trading mechanism reduces the target stocks IV. This paper will use the difference in differences model to test the impact of margin trading on target stocks IV.
First of all, we use the last month's IV as the proxy of current month's IV and study the IV effect of the Chinese stock market, and found that IV effect exists in Chinese stock market generally. Based on previous research, this article will focus on the following three aspects.
First, this article will try to explain IV effect from two aspects: heterogeneous beliefs and gambling behavior. The IV is an overall risk measure of abnormal returns. We suspect that gambling behavior and heterogeneous beliefs are the main causes of IV effect. Kumar (2009) believes investors prefer lottery stocks. We call this is gambling behavior. Gaming behavior tends to overestimate expected returns, which can lead to abnormal negative returns. In this paper the gambling behavior is represented by the MAX. Heterogeneous beliefs mean that people have inconsistent views on stocks, buyers believe that stock prices will rise, and sellers believe stock prices will fall. The stronger heterogeneous beliefs of people, the more active stock trading are, and the turnover ratio of stocks is higher. Therefore, similar to Zuo, Zheng, and Zhang (2011), Liu, Xing, and Zhang (2014) , we use turnover to represent heterogeneous beliefs.
Second, this paper will study the difference between gambling behavior and heterogeneous beliefs of investors of margin trading stocks and non-margin trading stocks. According to the relevant regulations of the China Securities Regulatory Commission, stocks that can become the subjects of margin trading have large market value, high liquidity and good stability generally. And there are monitoring and elimination mechanisms. Therefore, these stock information transparency should be higher than others, heterogeneity belief of investors should be weaker and the gambling behavior will be less.
Third, this article will explore the impact of short sale constraints on stock IV. Stambaugh, Yu, and Yuan (2015) think buying is easier than selling. Buying will push the stock price up, while selling will cause the stock price decrease. The former will lead to the IV to be negatively correlated with the expected return. The latter will contribute to the IV to be positively correlated with the expected return. Overall, it will give rise to a negative correlation between IV and expected returns as the existence of the short sale constraint. Li, Xu, and Zhu (2014) believe that the short sale constraint causes stock price overvaluation, and margin trading can slow down this phenomenon. Li, Du, and Lin (2015) also examined the IV of margin trading target stocks and non-target stocks. Our paper will further use the difference in differences model to test the effect of margin trading on stock IV. Additionally, we speculate that the abnormality of returns caused by heterogeneous beliefs is partly due to the short sale constraint.
Because of the asymmetry of buying and selling, buyers can express their own beliefs, and sellers cannot express their beliefs and can only withdraw from the market, which will inevitably lead to overvaluation of the overall stock price and succeeding in turn trigger the abnormal return.
The remainder of the paper is organized as follows. Section 2 presents data description and variable definitions. Section 3 provides the major empirical results. Section 4 concludes.
Data and variables
The firm-level daily and monthly stocks data are derived from the CASMAR database. FamaFrench three factors (market factor MKT, size factor SMB, book to market ratio factor HML) come from the China Asset Management Research Center of the Central University of Finance and Economics. The sample selected all A shares of the Shanghai Stock Exchange and the Shenzhen Stock Exchange. Since the Shanghai and Shenzhen Stock Exchanges began to implement the price limit up or down system on December 16, 1996, therefore the sample period is from January 1997 to March 2017. In order to reduce the impact of outliers, we removed the stock of the company's IPO trading day. And the stocks with less than 10 trading days in the month are excluded for the volatility calculation in order to ensure the accuracy.
Due to the constraint imposed by China's price limit system, the up and down range of the stock closing price on each trading day is the closing price of the previous trading day times [-10%， 10%], two rounds are reserved. Therefore, when the abnormal value is deleted, the price fluctuation range is rounded off and the two decimal places are retained. This paper will carry out research on full sample stocks, target stocks, and non-target stocks. We calculate the maximum daily rate of return following the method used by Nartea, Kong, and Wu (2017) MAX. And refer to Zuo, Zheng, and Zhang (2011), Liu, Xing, and Zhang (2014) and others to calculate the turnover ratio (TURNOVER) by dividing the monthly cumulative transaction amount by the month-end circulation market value. Idiosyncratic volatility (IV), size (SIZE), book-to-market ratio (BM), CAPM beta (BETA), short-term reversal (REV), momentum effect (MOM), and idiosyncratic skewness (ISKEW) are all referenced to Bali, Engle, and Murray (2016) . The residual standard deviation of the individual stock data obtained by the CAPM model is used to obtain the monthly stock idiosyncratic volatility (IV). In order to ensure the accuracy of the IV, the stock data with less than 10 trading days in a month is excluded, and we use last month's standard deviation of the daily return reside to proxy the current month IV. The size (SIZE) is measured using the natural logarithm of the market value of equity at the end of month t. The book-to-market ratio (BM) is the book market value divided by the market capitalization value. The CAPM beta (BETA) is the covariance of stock returns and market returns divided by market risk, and all returns are deducted risk-free returns. Shortterm reversal (REV), momentum effect (MOM) and idiosyncratic skewness (ISKEW) are calculated following Bali, Engle, and Murray (2016) . The financing balance (FB) and the shorting balance (SB) represent the impact of margin trading respectively.
Empirical test

The existence of the IV puzzle
Using portfolio analysis, stocks are divided into ten portfolios according to IV each month. And we only hold these portfolios holdings for one month, and change the holding every month.
Then we report the equal-weighted averages, CAPM alpha, and Fama-French three-factor alpha of stock returns for each decile and the return spread between the highest-and lowest-IV portfolios in Table 1 . The second column shows that the portfolio IV is negatively correlated with the average return. The difference among average return of the portfolio of highest and lowest IV is -1.685% and the Newey-West-t is -6.24. The third and fourth columns show that the portfolio IV is negatively correlated with the risk-adjusted expected return, for the return spread between the highest-and lowest-IV portfolios is statistically and economically significant negative. Therefore, the IV effect exists, and IV is negatively related with expected returns.
However, for the value-weighted holding portfolio, averages, CAPM alpha, and FamaFrench three-factor alpha of the return spread between the highest-and lowest-IV portfolios are insignificant. We also analyze the target stocks and non-target stocks separately. It is found that the target stocks average return and the Fama-French three-factor alpha of the return spread between the highest-and lowest-IV portfolios from January 1997 to March 2017 is significantly positive, and the spread of CAPM alpha is insignificant. In comparison, the averages, CAPM alpha, and Fama-French three-factor alpha of the stocks return spread between the highest-and lowest-IV portfolios for non-target stocks are significantly negative. Therefore, for the valueweighted univariate portfolios, the reason why the IV effect does not exist is due to the target stocks. We speculate that this is because the target stocks have high market value, so the weight ratio is high, and the stability of the stock itself is good, which makes the overall portfolio stability better. To save space, we put the results of the value-weighted portfolio analysis in the Internet Appendix. Table 1 Returns on portfolio sorted by IV At the beginning of every month we sort stocks into quintiles according to their idiosyncratic volatility (IV) in the past calendar month. We compute each portfolio's equal-weighted excess returns for the current month. We also estimate each portfolio's CAPM alpha and Fama-French 3-factor alpha using the full sample of monthly equalweighted returns for each portfolio. The last two row shows the return and alpha spread between the highest-and lowest IV portfolios together with Newey-West t-statistics which reported in parenthesis. We conduct the analysis for the full sample period January 1997 to March 2017. Significance at the 1% level is indicated by ***. 
First, using the full sample data of all stocks from January 1997 to March 2017, stock return at month t is the dependent variable, and IV, MAX, SIZE, BM, BETA, REV, TURNOVER, MOM, ISKEW at month t-1 are independent variables. We do univariate regression analysis first. Then, still focus on the full sample data, the stock's expected return is used as the dependent variable. Multivariate regression analysis is performed using Fama-MacBeth regression to test the robustness of MAX effect and the relationship between MAX and IV. The results are shown in Table 3 . It can be found that IV can explain the MAX since MAX effect disappears when controlling for IV in the regression, which is different from the finding by Nartea, Kong, and Table 2 All stock univariate Fama-MacBeth regression results
We run a firm-level univariate Fama-MacBeth cross-sectional regression of the return on that month with 1-month lagged values of the IV and other control variables using monthly data from January 1997 to March 2017. We report the time-series averages of the slope coefficients and their associated t-statistics in a single row, but each variable is independently regressed on stock returns. IV and the other control variables are defined in the Appendix. Significance at the 1% and 5% levels is indicated by *** and **, respectively.
-0.091*** -0.569*** 0.310*** 0.591*** -0.000*** -2.034*** -0.000 -0.256*** -0.687*** (-4.58) (-3.42) (2.85) (2.78) (-3.70) (-6.67) (-1.60) (-4.37) (-7.27) Wu (2017). Nartea, Kong, and Wu (2017) observe that the MAX effect and the IV effect of the Chinese market are independent coexist, In addition, we also find the turnover ratio can explain MAX. Again, following the previous practice, taking the full sample from January 1997 to March 2017 as a sample, and the stock's expected return is used as the dependent variable. Multivariate regression analysis is performed using Fama-MacBeth regression to test the robustness of IV effect. The results are shown in Table 4 . When adding other control variables in the regression, the IV effect always exist and cannot be explained by other variables in Chinese stock market.
According to the previous literature, gambling behavior represented by MAX and the heterogeneous belief represented by the TURNOVER, to a certain extent, can explain IV.
However, the results show that after controlling the TURNOVER and the MAX, although the t-value of the IV is greatly reduced, from -7.27 to -3.12, its effect is still significantly exist, indicating that gambling behavior and heterogeneous beliefs cannot fully explain the IV effect.
For multi-variate regression, IV effect remains after controlling other variables. Table 4 Full sample data of all stocks bivariate and multi-variate Fama-MacBeth regression results with IV For all stocks, we run a firm-level bi-variate and multi-variate Fama-MacBeth cross-sectional regression of the return on that month with 1-month lagged values of the IV and other control variables using monthly data from January 1997 to March 2017.
Each row reports the time-series averages of the slope coefficients and their associated t-statistics. IV and the other control variables are defined in the Appendix. Significance at the 1%, 5% and 10% levels is indicated by ***, ** and *, respectively. Compared with the non-target stocks, the target stocks have large market value, high liquidity, good stability, and the transparency of corporate information disclosure is higher. Therefore, the IV effect of the target stocks should be weaker than that of non-target stocks. Then, the significance of the IV of the two types of stocks, as well as the explanatory effect of gambling behavior and heterogeneous beliefs on the IV of the two types of stocks are examined separately.
We use Fama-MacBeth cross-section regression for the target stocks and non-target stocks analysis, respectively, from January 1997 to March 2017. The results shown in Table 5 and   Table 6 . For target stocks, when the turnover ratio is controlled, the IV becomes completely insignificant (t-value is -0.53), indicating that the heterogeneous beliefs can explain the IV effect. For the non-target stocks, the situation is similar to the full sample stock analysis that IV effect exists and cannot be explained by other variables. The result is documented in Table 6, IV cannot be explained by either TURNOVER or MAX, both the magnitude and the t-value of the IV coefficient reduced, but still significant, which means the turnover ratio and MAX cannot fully explain the IV effect.
For the full sample, we find that heterogeneous beliefs can partially explain the IV effect, and gambling behavior represented by MAX can be explained by IV. 
Gaming behavior and heterogeneous beliefs
In order to study the impact of the margin trading mechanism on IV, TURNOVER, and MAX, and further explore the existence of gambling behavior and heterogeneous beliefs on the two types of stocks, the cross-sectional regression analysis is carried out for the target stocks and Table 7 and Table   8 . Comparison of time, in the second stage, the IV, TURNOVER and MAX of target stocks are significantly weaker than the first stage. However, only the level of significance for the turnover ratio is weakened in the second stage for non-target stocks. If we compare these two different stocks groups, the IV, TURNOVER and MAX in the two stages of non-target stocks are stronger than those of the target stocks. It shows that IV effect can be reduced by the margin trading, heterogeneous beliefs and gambling behaviors of the target stocks. The non-target stocks are almost unaffected by the margin trading. 
Non-target stocks two-stage Fama-MacBeth regression results
We select non-target stocks. The MAX effect of the non-target stocks are stronger than target stocks' in both stages, indicating that the gambling behavior on the non-target stocks is stronger than the target stocks.
On the one hand, we believe that it is related to the requirements of investors in the margin prices, high volatility and high volatility skewness. We descriptively test these three characteristics of the target stocks and non-target stocks, and use the independent sample t test to observe the level of significance of the difference. Table 9 shows that the non-target stocks are lower in price, higher in volatility, higher in volatility skewness, and the differences are statistically significant. Therefore, both the nature of the stock and the empirical test indicate that the lottery-type characteristics of the target stocks are weaker and the gambling behavior is less. Table 9 Lottery type description statistics
The table provides descriptive statistics on the price, IV and ISKEW characteristics of the target stocks and non-target stocks from five aspects: mean, standard deviation (sd), minimum (min), median (median) and maximum (max). And use the independent sample t test to observe the level of significance for the difference. We conduct the analysis from January 1997 to March 2017. We suppose that the heterogeneous beliefs of non-target stocks are stronger than the target stocks, because the heterogeneous beliefs of investors in such stocks cannot be expressed.
Combining the result above-mentioned that the IV effect of target stocks is explained by the turnover ratio, and IV and turnover of target stocks in the second stage decreased significantly (Table 7) . We speculate that the introduction of the margin trading mechanism can make the heterogeneous belief of the investors of the target stocks to be expressed, thus reducing the IV.
Next, we will further study the impact of margin trading mechanism on the IV effect of stocks.
Short sale constraint
From the two-stage comparison in Table 7 , the stock IV, the MAX, and the turnover ratio of the target stocks are significantly lower. The significance level of the IV decreased from 1% to 10%, the significance level of the MAX fell from 5% to insignificant. And the turnover ratio coefficient's level of significance decreased from 1% to insignificant. Based on the document by Table 8 , the significance level of TURNOVER of non-target stocks decreased a bit, from 1%
to 5%, but the significance level of IV and MAX remain the same. Based on this, it is clear that the introduction of the margin trading mechanism can significantly decrease the IV, gambling behavior and heterogeneous beliefs of the target stocks, but not for non-target stocks.
In order to further study the effect of margin trading on the IV, a difference in differences model analysis is conducted on two types of stocks. First we have the dummy variable T, let T=0 for the first stage, and T=1 for the second stage; then introduce the dummy variable D, let D=0 for non-target stocks and D=1 for target stocks; last, let the interaction item DID=T*D.
The model is as follows:
where 3  represents the effect of margin trading on the IV.
The results are shown in Table 10 . It is found that the implementation of margin trading has a significant decrease effect on the stock IV (t = -25.79). In order to test the robustness of the results, we selected 254 stocks, respectively, from target stocks and non-target stocks with the closest SIZE to conduct common trend test and other influencing factors testing after controlling the SIZE of stocks.
First, using the difference in differences model after controlling the scale, the results are shown in Table 11 . After controlling the scale variable, the IV of target stocks is still significantly lower than the IV of non-target stocks.
Second, the common trend test. Figure 1 shows the line chart of equivalent weighted IV of the two types of stocks and time. The line chart from March 2010 to February 2013 is only for the continuity of time and has no reference value. The difference of IV is equal to the IV of target stocks minus the IV of non-target stocks. In the first stage, the IV of the two types of stocks is almost exactly the same, and the difference of IV is close to zero. In the second stage, the difference of IV drops. It shows that in the first stage, the two types of stocks have a common trend, and in the second stage, after the implementation of the margin trading mechanism, there is a difference between the two. 
IV of target stocks and non-target stocks
The difference of IV is equal to the IV of target stocks minus the IV of non-target stocks We select 254 stocks from target stocks and nontarget stocks with the closest SIZE, respectively. The settings of the variables are the same as in Table 10 .
Significance at the 1% level is indicated by ***. Table 12 . Under this condition, the introduction of margin trading mechanism has significantly increased the IV of target stocks. Therefore, it cannot be said that there are other factors that make the previous results untrustworthy.
In summary, the development of the margin trading mechanism can effectively reduce stocks IV.
The margin trading mechanism is divided into two parts: financing and securities lending. In order to explore whether the IV is inhibited by financing or securities lending, this paper uses the financing balance (FB) and the short balance (SB) as the independent variables and the stock's IV as the dependent variable, and runs Fama-MacBeth regression to test whether FB and SB is significantly related with IV. The results are shown in Table 13 . We find that both FB and SB are significantly negative correlated with IV, but SB is more significant, indicating that the main role of reducing the IV of stocks comes from securities lending. Chinese stock market introduced the securities lending mechanism, which eliminated short-selling constraint for target stocks and reduced its IV. Therefore, the IV effect of Chinese stocks is partially due to the short-selling constraint. Table 10 , apart from the stocks number.
Significance at the 1% level is indicated by ***. (-3.63) According to the research results of Stambaugh, Yu, and Yuan (2015) , Li, Xu, and Zhu (2014) , short sale constraint will cause arbitrage asymmetry between buyers and sellers; Chu, Hirshleifer, and Ma (2017) also mention that the cost of selling is infinitely compared to buying because of the existence of short selling constraint. We believe that heterogeneous beliefs are normal phenomena in the stock market, otherwise there will be no buying nor selling. However, if the heterogeneous belief cannot be expressed, it can cause an abnormal return. Before the introduction of margin trading, buying is much easier than selling. The buyer's beliefs can be well expressed in the market, and the seller has no way to express his or her beliefs in the market.
As a result, the stock price will be overestimated and the negative abnormal return will be obtained in the future.
Under other similar conditions, the target stocks are more in line with the assumption that the "all investors can obtain sufficient market information in a timely manner" in the assumption of the classic capital asset pricing model comparing to the non-target stocks.
Therefore, the market can react to the information more quickly, which can drive the stock price into a reasonable position. And the abnormalities caused by other interference items are weak.
When the buying and selling is asymmetric, the seller's belief of shorting is suppressed. After the introduction of the margin financing mechanism, the seller's beliefs can be fully expressed.
The IV and TURNOVER of target stocks in the second stage are reduced. Therefore, the IV effect of margin trading target stock can be explained by heterogeneous beliefs, which mechanism is that the short sale constraint hinders the expression of the seller's heterogeneous beliefs.
Robustness test
We will conduct a robustness test by eliminating common factors after deleting all financial industry stocks. The financial industry is highly leveraged and will have an impact on the outcome, thus we delete all financial industry stocks at the beginning. Then, we use FamaFrench three-factor model to eliminate common factors. The formula for the yield is shown in equation (3). It can be seen that the rate of return comes from two parts: the common factor related return and the abnormal return. After removing the common risk factors (market factor MKT, size factor SMB, and book to market ratio factor HML), we can get the risk- 
The risk-adjusted rate of return can eliminate the influence of common factors, leaving only the idiosyncratic part and unexplained part to test the robustness of the results, and can avoid the estimation error of CAPM beta (introduced by Brnnan, Chorida, and Subrahmanyam, 1998).
We will retest all above empirical parts.
The major results are almost consistent with before. And there are two differences here.
Firstly, Table 3 shows that controlling the turnover can make the MAX completely insignificant, but now it can only reduce its significance level to 10% (see Table IA .4 of the Internet Appendix). This shows that turnover can only partially explain the MAX. Secondly, the robust test results of the two-stage cross-sectional regression analysis of target stocks are shown in Table IA .5 of the Internet Appendix. Compare the two stage overtime, all IV, MAX and TURNOVER did not change two much. It is hard to see whether the short sale constraint has an impact on the three. Compare the two groups of stocks, it can be seen that the significant level of target stocks MAX effect is 5%, which is lower than the significant level of 1% of the non-target stocks. 2 It indicates that there are more gambling behaviors for the non-target stocks.
Conclusion
Overall, the IV effect of Chinese stock market exists and cannot be explained by other variables.
However, if we separate stocks into target and non-target, the IV effect of the target stocks can be explained by the turnover ratio. This shows that the IV effect of the target stocks is mainly derived from heterogeneous beliefs. And the reason is that the short-selling constraint hinders the expression of heterogeneous beliefs. The IV effect of non-target stocks cannot be explained, and it is largely affected by other factors besides heterogeneous beliefs.
The occurrence of gambling on the target stocks is less than that of non-target stocks. On one hand, because the target stocks are large in circulation, good in liquidity, and less volatile, so weak in all lottery characteristics. On the other hand, from the perspective of investors, some investors have been subject to the short-selling constraint, so they are more likely to conduct gambling on non-target stocks.
Through the double difference model, we find that the introduction of margin trading mechanism can significantly reduce the IV of the target stocks. And the result is robust after consideration of several additional tests. The inhibition of stock IV mainly comes from securities lending. Therefore, the introduction of short selling mechanism is conducive to the stock's price correction in China. 
